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ALUMINUM ALLOY FOR HIGH PRESSURE CASTING HAVING SUPERIOR STRENGTH 

PURPOSE: To eliminate defects caused by segregation, blowholes, inclusions, etc., in 
high pressure casting and to give superior strength by providing an Al alloy containing 
specific amounts of Si, Cu, Mn and Mg as principal components. 

CONSTITUTION: The alloy has a composition consisting of 05-1 .0% Si, 1-5% Cu, 
0.3-1 .2% Mn, 0.3-2.0% Mg, and the balance Al with impurities, to which 0.005-0.2% Ti 
and 0.0005-0.05% B are incorporated, if necessary. The Al alloy is subjected to high 
pressure casting under a pressure of about 300~3,000kg/cm 2 . This cast Al 
alloy excels in strength, toughness, isotropy of mechanical properties, etc., so that it can 
be used for automobile parts and electronic machine-relating parts. 
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Claim 

1. Aluminum alloys with excellent strength for high-pressure casting contain Si 0.2-1.0%, 
Cu 1-5%, Mn 0.3-1.2%, Mg 0.3-2.0% and the balance of aluminum and impurities. 

2. Aluminum alloys with excellent strength for high-pressure casting contain Si 0.2-1.0%, 
Cu 1-5%, Mn 0.3-1.2%, Mg 0.3-2.0%, Ti 0.005-0.2%, B 0.0002-0.05% and the balance of 
aluminum and impurities. 
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Detailed explanation of invention 
Industrial application field 

The present invention relates to aluminum alloys for high-pressure casting, more 
specifically to aluminum alloys with strength and toughness for high-pressure casting. 

Prior art 

Castings of aluminum alloys or cut-processed forged materials of aluminum alloys have 
been used as automobile parts such as automobile wheel and the like and parts of external 
memory devices such as VTR cylinders, spindle valves, actuators, supports and the like until 
now. However, cast materials have many defects, generally, by segregation, shrinkage cavities, 
inclusions, and oxides, and lack reliability of strength. Further, when they are used for 
electron-related parts, there arise such problems as disturbances in the VTR image, and hindrance 
in the operation of memory devices. 

Aluminum alloys widely used for cast materials are more often composed of alloy 
components selected by giving top priority to the prevention of casting defects, such as melt 
marks, shrinkage cavities, cast cracks, and the like in the general casting process, and the cast 
materials are inferior in performance to expanded materials and forged products. Further, forged 
materials have the disadvantage of high cost. 

Problems to be solved by invention 

The present invention solves the aforementioned conventional problems to provide 
aluminum alloys superior in strength, toughness, wear resistance and also isotropy of mechanical 
properties without defects of segregation, blowholes, inclusions, and the like for high-pressure 
casting. 

Means to solve the problems 

The purporse of the present invention is aluminum alloys comprising Si 0.2-1.0%, Cu 
1-5%, Mn 0.3-1.2%, Mg 0.3-2.0% and the balance of aluminum and impurities for high-pressure 
casting, and aluminum alloys with excellent strength, and comprising Si 0.2-1.0%, Cu 1-5%, Mn 
0.3-1.2%, Mg 0.8-2.0%, Ti 0.005-0.2%, B 0.002-0.05% [sic] and the balance of aluminum and 
impurities for high-pressure casting. 

The preferable composition is aluminum alloys with excellent strength and comprising Si 
0.35-1.0%, Cu 3.5-4.5%, Mn 0.4-1.0%, Mg 0.45-1.0%, Ti 0.01-0.15%, B 0.001-0.005% and the 
balance of aluminum and impurities for high-pressure casting described in claim 2. 

Hereinafter, the significance of addition elements and reasons for the composition limit 
will be explained. 
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Si: This component coexists with Mg and is used for strength improvement. However, 
when it is less than 0.2% its effect is small, on the other hand, when it exceeds 1.0%, the 
elongation and toughness decrease. It is preferred to add it in a range of 0.3-0.80%. 

Mg: This component coexists with Si and is used for strength improvement. However, 
when it is less than 0.3%, its effect is small; on the other hand, when it exceeds 1.2%, the 
elongation and toughness decrease. It is preferred to add it in a range of 0.3-1.2%. 

Cu: This component coexists with Mg and is used for strength improvement. However, 
when it is less than 1%, its effect is small, on the other hand, when it exceeds 5% the elongation 
and toughness decrease. 

Mn: This has the effect of improving corrosion resistance, stress corrosion resistance, 
and toughness. However, when it exceeds 1.2%, the elongation and toughness decreases. On the 
other hand, when it is less than 0.3%, the strength improving effect is small. 

Ti, B: Ti coexists with a trace of B and makes the cast structure fine. It is useful for 
prevention of macrosegregation, which is a drawback in high-pressure solidification casting. 
When they are less than 0.005% and 0.0002%, respectively, the effect is small. On the other 
hand, when they exceed 0.2% and 0.05%, respectively, large inclusion TiB2 and the like form, 
causing the generation of hard spots and the like and lowers toughness and elongation. 
Especially, when Ti and B coexist, it is preferred to add those at a range of 0.01-0.15 for Ti and 
0.001-0.005% for B. In the case of addition of Ti alone, there is the drawback of forming 
intermetallic compounds when the Ti content reaches 0.5%. When this alloy is cast at high 
pressure in the production process, casting defect disappears and desired efficiency is obtained. 
As the pressure, 300-3000 kg/cm 2 is preferred. When the pressure is lower than the above 
mentioned range, shrinkage cavities or cracks easily form. Further, even when the pressure 
exceeds the above pressure limit, it is possible to carry out refining such as aging treatment and 
the like according to the purpose. 

A pplication example 

Aluminum alloys shown in the following table were high-pressure cast in a die at a 
pressure of 1000 kg/cm 2 in the shape of bars of diameter 100 x 200 mm length, and a JIS No. 4 
tensile test piece was cut out from the bar, heat-treated and subjected to a tensile test. 
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Key: 1 Components 

2 Heat treatment 

3 Mechanical properties 

There were no defects such as blowholes, cracks, and the like in the invention alloys cast 
at high pressure. On the other hand, when No. 1 alloy was cast at atmospheric pressure and heat 
treated by T4 treatment, (?o.2 was 24.3 kg/mm 2 ; Gb was 36.8 kg/mm 2 ; 5 was 5%. When the cross 
section was inspected, blowholes and cracks were found. It is thought that they may cause 
reduction of ductility. 

Effect of the invention 

As explained above, the present invention alloys for high-pressure casting are superior in 
strength and toughness without defects such as segregation, blowholes, and the like and are 
suitable for automobile parts and electronics parts. 


